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Abstract.

Developing countries like Pakistan have previously suffered from barriers to acceptance of vaccination by

the public because of financial and belief barriers. This study aims to explore these beliefs and highlight concerns regard-
ing vaccine hesitancy in the general population of Pakistan since they are a hindrance to an effective coronavirus
disease-19 (COVID-19) immunization in the country. A cross-sectional study was performed involving 1,778 participants
from all four provinces of Pakistan. Results from the study showed more than half of the participants to be unsure of the
safety (50%) and efficacy (51%) of the vaccine, whereas 42% were concerned about the side effects of the vaccine.
About 72% of the respondents planned to get vaccinated, whereas 28% refused to do so. Internationally made imported
vaccines were more trusted by the participants. Forty-four percent of the participants agreed to receive the vaccine upon
recommendation from a physician. Lastly, participants who believed in the efficacy of the polio vaccination also consid-

ered the COVID-19 vaccine to be safe and effective.

INTRODUCTION

Coronavirus disease-2019 (COVID-19), caused by the
severe acute respiratory syndrome coronavirus-2 (SARS-
CoV-2) is suspected to be have originated in the city of
Wuhan, China, and was declared as a pandemic by the
WHO on March 11, 2020." Since its discovery on December
12, 2019, the disease has affected the whole world killing
millions of people to this day.? The outbreak has also caused
huge negative impacts on the public health system as well
as disrupting the perception of public health according to
many people.®>* Currently, there is no specific cure in the
treatment of COVID-19 as the effects of different medica-
tions are still being investigated in clinical trials.® The current
treatment is that of supportive care such as oxygenation and
fluid therapy, and preventive methods to reduce the spread
of the highly transmissible SARS-CoV-2.°

According to the Centers for Disease Control and Preven-
tion (CDC), all authorized vaccines are efficacious against
symptomatic, laboratory confirmed (65-95%) COVID-19
infections, and can prevent hospitalization from severe
COVID-19 infection (= 89%).” The BNT162b2 vaccine in its
phase 3 clinical trial showed an efficacy of 90.5% in prevent-
ing COVID-19, 2 to 7 days after the second dose.® Similarly,
the mRNA-1273 had shown an efficacy of 94.1% in prevent-
ing symptomatic disease, with a median follow-up of 2
months after completion of the two-dose regimen.® How-
ever, there results only show short-term efficacies of the
vaccines. Since there is no clinical data on the long-term effi-
cacy of the COVID-19 vaccines, it can perhaps be predicted
using the decay in neutralizing titers following vaccination.
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One study found a nonlinear strong relationship between the
mean in-vitro neutralization levels, and the reported efficacy
of seven vaccines from their phase 3 clinical trials, namely
mRNA-1273, NVX-CoV2373, BNT162b2, rAd26-S+rAd5-S,
ChAdOx1 nCoV-19, Ad26.COV2. S, and CoronaVac.'°

This model compared the decay in the neutralization titers
with the convalescent or vaccination cohorts by fitting a
model of exponential decay. A similar decay in neutralization
titers was found induced by vaccination, and from a natural
infection by SARS-CoV-2. Therefore, they estimated the
half-life of decay in neutralization titers using a study on con-
valescent subjects, and their data of up to 8 months after
infection. They found an estimated half-life of 1,08 days of
neutralizing antibodies after vaccination, which was then
used to model a 250-day protection, and decay in neutraliza-
tion after vaccination. Their model predicted that a high initial
starting efficacy of 90% of a vaccine would drop to 70% by
250 days, while a starting efficacy of 70% would drop to
33% after 250 days.'® These findings suggest that immune
responses might wane over time. Their model also gave a
prediction of the long-term efficacy of the vaccines. Since
they demonstrated their model by suggesting that a natural
antibody response is similar to the one induced by vaccina-
tion, it can be supported by the fact that the BNT162b2 vac-
cine was shown to have a lower efficacy against the B.1.351
variants of SARS-CoV-2. Much lower titers of neutralizing
antibodies were developed in only 60% and 70% of people
after week 1 and week 3 of the second dose of the vaccine,
respectively, suggesting a loss of potency of the vaccine-
induced neutralizing titers because of the E484K mutation in
the variant.'' Furthermore, the neutralization level needed to
prevent severe disease is fortunately six times lower than
that needed to have protection from any symptomatic
disease,'® meaning that vaccination would still provide pro-
tection against severe disease even at much lower antibody
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levels. A booster might still become necessary after 8-12
months, as suggested by the Pfizer."" Randomized control
trials can also overestimate the protection provided by
vaccines compared with the real-world where logistical
problems exist, such as nonoptimal temperature storage of
vaccines, and delays in administering the second dose.’?

It would not be economically feasible to vaccinate entire
populations at one time for every couple of months. More
so, it is clear that humans cannot go with social distancing,
and other preventive measures for a long period of time
either. Hence, the only strategy to manage this ongoing pan-
demic is to develop a COVID-19 vaccine that can provide
long-term clinical benefits along with socioeconomic bene-
fits. A successful COVID-19 vaccine should pass clinical
safety, efficacy, large-scale distribution, and production.’®
Around 15 vaccines are still under trial while many are
already under distribution with some participants completing
the course of immunization. With many vaccines available,
and others still on the rise, there is much dispute about their
true efficacy and reliability.

Although great effort is rendered into developing and
deploying vaccines, the vaccine coverage rate among the
population is also an important factor that decides success-
ful immunization.’ Generally, vaccine development would
take years with thorough trials for safety measurements
before global distribution. Hence, the public acceptance for
a multitude of COVID-19 vaccines that were developed
within a short period of time remains skeptical. Therefore,
vaccine hesitancy is a major hindrance when distributing to
certain regions especially the uneducated areas. It has been
classified as a major threat to global health by WHO as it dis-
rupts the process of eventually eradicating the disease in
question. An approximation of 67% herd immunity may be
possible only if vaccination programs are made mandatory
coupled with education programs to eliminate the factor of
vaccine hesitancy.'® However, the recent rise in vaccine
hesitancy because of concerns about its safety has led to a
slower rise in immunity, and a faster outbreak in many dis-
eases such as measles and polio."® Thus, this conflict
affects not only the individual who is hesitant to take the vac-
cine, but the whole community, making it impossible to
reach the goal of successful herd immunization. The overall
morbidity and mortality rate of COVID-19 has been high
because of rapid virus transmission, and therefore several
countries had initiated early research and development for a
vaccine. Understanding the specific challenges in carrying
out the vaccination across the world will vary from region to
region as some may suffer from financial burdens, and
others with belief barriers. However, facilitators for vaccine
acceptance would help a great deal in improving vaccine
coverage rate and are even more vital in a time-dependent
pandemic.'”

Developing countries suffer the most because of inade-
quate education, and lack of awareness toward public health
issues.'® The inability to finance vaccination facilities, and
vaccine hesitancy makes for a larger struggle to herd immu-
nity.'® Pakistan, in particular, has suffered from the failures
of previous vaccination programs as a result of fabrications
that fed to vaccine hesitancy.2° For example, polio is still not
eradicated from Pakistan as a result of the misconception of
its supposed false side effects because of which the disease
now poses a threat to many vulnerable and unprivileged

children.?! These fabrications turn to stubborn beliefs, and
become barriers toward achieving herd immunity among the
nation. Furthermore, a combination of other key factors such
as severity of the disease, previous vaccination history, lack
of belief in healthcare services, route of administration of
vaccine, economic and educational status of the individuals,
recommendations from doctors, and cost of vaccine also
determines the acceptance of vaccines.? In this study, we
analyze the acceptance rates of COVID-19 vaccine, beliefs,
and barriers that might prevent the participants from being
vaccinated against the COVID-19 among the general popu-
lation in Pakistan. With the previous polio vaccination failure
because of the very factor of perceptive barriers, this study
aims to prevent the repeat of such drastic public health
catastrophes.

MATERIALS AND METHODS

The cross-sectional study was conducted among the gen-
eral public of Pakistan between January 28, 2021 and
February 11, 2021. All individuals aged = 18 years of either
gender, that is, male or female residing in the four provinces
of Pakistan i.e., Sindh, Punjab, Balochistan, and Khyber Pak-
htunkhwa were included in the survey. All those who refused
to provide with an informed consent were excluded. A com-
prehensive validated self-administered questionnaire was
distributed through social media platforms such as What-
sApp, Facebook, and e-mails to the participants. The ques-
tionnaire was administered in the native language of the
population, that is, Urdu language.

The questionnaire composed of an introductory paragraph
stating the primary aim and the objectives of the study,
description on voluntary participation, followed by a manda-
tory informed consent obtained from all participants. The
participants were also informed that they could leave the
survey at free will and at any time they feel uncomfortable
before its completion.

The participants were assured that their anonymity and
confidentiality would be maintained as all data provided by
the participants would be kept confidential. The outline of
the questionnaire was adapted from the previous study con-
ducted by Magadmi and Kamel (2020) with some modifica-
tions according to locality.?®> The questionnaire was
reviewed by two senior professors for validity and reliability.
The questionnaire was modified based on their recommen-
dations and suggestions. We further carried out a pilot sur-
vey on 15 study participants that yielded the questionnaire
to be concise, easily understandable, and requiring 3-5
minutes to complete. The questionnaire consisted of five
major sections that collected data on sociodemographic
parameters, beliefs toward COVID-19 vaccination, COVID-
19 vaccine acceptance, potential barriers that may prevent
from being vaccinated, and factors that can improve COVID-
19 vaccine acceptance. An additional question was created
to inquire about the administration of polio vaccine among
the individual’s children to compare the beliefs regarding the
polio vaccine versus that of the COVID-19 vaccine.

The data was analyzed using the Statistical Package for
Social Sciences (SPSS) software package (version 16) (IBM
Corporation, Armonk, NY). All categorical variables were
reported using frequencies and percentages while mean and
standard deviation was used for continuous variables.
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Univariate logistic regression was applied to access the
association of sociodemographic variables, beliefs, barriers,
and factors that may improve COVID-19 vaccination with its
acceptance rate among the population. A P value of = 0.05
was considered as statistically significant.

RESULTS

Sociodemographic factors of the participants. A total
of 1,900 questionnaires were distributed to account for
incomplete responses out of which 1,778 were completely
filled, giving a response rate of 93.6%. The mean age of the
participants was 23.29 + 3.61 years. 625 (35%) were males,
807 (45%) were university graduates, while a minor propor-
tion 156 (9%) was married. Most 473 (27 %) earned between
51,000 rupees and 100,000 rupees. The highest proportion
of the respondents belonged to Punjab 818 (46%) followed
by Sindh 493 (28%). Only 85 (5%) of participants suffered
from comorbidities. More than half 979 (55%) self-reported
their overall health as good/satisfactory. Upon asking the
probability of being infected with COVID-19, majority 824
(46%) stated they do not think they would get the infection in
future, while 305 (17%) stated they have been already
infected with the virus. The participants were also
asked whether they believe in getting their children vacci-
nated against polio virus to which 419 (24%) showed disap-
proval (Table 1).

Acceptance and beliefs toward COVID-19 vaccination.
The beliefs of the participants regarding the COVID-19 vac-
cine (Figure 1) was accessed with three leading questions
pertaining to the effectiveness, safety profile, and efficacy in
preventing complications of the disease. About 782 (44%) of
respondents believed the vaccine to be safe, 885 (50%)
were not sure about it, and 111 (6%) considered it to be
unsafe. Regarding the effectiveness, 783 (44%) considered
it to be effective against the virus, 903 (51%) were unsure,
and the remaining 92 (5%) believed the vaccine was ineffec-
tive. When asked whether the respondents believe the best
way to avoid COVID-19 complications is by administering
the vaccine, the highest proportion 946 (53%) answered in
affirmative, 394 (22%) did not believe it, and 438 (25%) were
not sure. Overall, 1,280 (72%) of participants planned to
receive the COVID-19 vaccine, whereas 498 (28%) refused
to get vaccinated. About 981 (55%) stated they would
receive the vaccine as soon as it is available, whereas 797
(44%) would not. Upon asking their preference for different
COVID-19 vaccines, 863 (49%) prioritized internationally
made imported vaccines, 171 (9%) preferred locally made
vaccines, while the type of vaccine did not matter to 744
(42%) of respondents (Figure 2).

Barriers and potential recommendations that may
improve COVID-19 vaccination. Regarding the barriers
associated with COVID-19 vaccine acceptance (Figure 3),
738 (42%) were concerned about the vaccine’s side effects,
436 (25%) believed that the vaccine will not help against the
virus, and only 79 (4%) labeled the vaccine as a conspiracy.
Furthermore, 233 (13%) stated they do not need the vaccine
because they follow all preventive measures seriously. The
participants were asked for suggestions that might improve
vaccination rates to which 785 (44%) agreed to receive it
upon a physician recommendation, 568 (32%) required fur-
ther validation from research studies to prove the efficacy

and safety of the vaccine, 103 (6%) would receive the vac-
cine if made mandatory by the government, 62 (4%) would
receive it if made mandatory by their affiliated organization/
company, and 152 (9%) would get vaccinated upon the rec-
ommendation of their family/friends (Figure 4).

Factors associated with the acceptance of COVID-19
vaccination. On univariate regression models, male gender
(odds ratio [OR]: 1.284 [95% CI: 1.029-1.602], P = 0.027),
postgraduates (OR: 2.151 [95% CI: 1.181-3.917], P =
0.012), graduates (OR: 2.017 [95% CI: 1.312-3.100], P =
0.001), healthcare workers (OR: 2.398 [95%: 1.163-4.942], P
= 0.018), residence of Sindh (OR: 2.128 [95% CI:
1.571-2.881], P < 0.001), residence of Punjab (OR: 1.621
[1.243-2.113], P < 0.001), and residence of Balochistan
(OR: 1.661 [1.049-2.630], P = 0.030) were significantly asso-
ciated with COVID-19 vaccination. Those who believed in
the efficacy of polio vaccination (OR: 1.496 [95% CI:
1.055-2.121], P = 0.024), believed that the vaccine is safe
(OR: 7.696 [95% CI: 5.735-10.327], P < 0.001), believed
that vaccine is effective (OR: 3.565 [95% CI: 2.793-4.552], P
< 0.001), believed vaccine is the only way to avoid COVID-
19 complications (OR: 6.269 [95% CI: 4.693-8.373], P <
0.001), and preferred internationally made/imported vac-
cines (OR: 1.483 [95% ClI: 1.189-1.850], P < 0.001) showed
positive acceptance rates.

Lastly, factors including recommendation by a physician
(OR: 10.847 [95% CI: 6.471-18.180], P < 0.001), further
studies proving safety and efficacy of the vaccine (OR: 5.342
[95% CI: 3.191-8.944], P < 0.001), if made compulsory by
government (OR: 6.638 [95% CI: 3.465-12.719], P < 0.001),
if declared mandatory by affiliated institute/company (OR:
4.202 [95% CI: 2.072-8.522], P < 0.001), recommendation
by a family member and/or friends (OR: 4.629 [95% CI:
2.517-8.334], P < 0.001), and way of administering other
than injection (OR: 3.830 [95% CI: 1.558-9.418), P = 0.003)
were significantly associated with vaccine acceptance
(Table 2).

DISCUSSION

In the 21st century, one of the most groundbreaking inter-
ventions in the healthcare system is the introduction of vac-
cination. This health security measure is facing numerous
challenges worldwide, despite the known benefits of vacci-
nation. The adoption of vaccination among the population is
influenced by several variables, such as geography, time,
social status, human behavior, and ethnicity.?*2® Public per-
ception of the benefits and relative risks of vaccination have
been reported to be a significant barrier to vaccine accep-
tance.?” Although a number of studies regarding COVID-19
vaccine acceptance are being undertaken worldwide, the
number still remains limited at present. Our results show that
vaccine acceptance was 72% in this study, which is in
accordance with the results obtained from the US-based
study that reported vaccine acceptance of the general popu-
lation to be 80% while another study based in China
reported vaccine acceptance to be 72.5% of the general
population.?®2® Qur study shows that the vaccine accep-
tance (72%) among participants was higher compared with
some other studies, such as those conducted in South Africa
(64%), Russia (54%), France (59%), Poland (56%), and Hun-
gary (56%).%°
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TaBLE 1

General characteristics of the participants

General characteristics

Frequency N (%)

Age (years)
18-29
30-39
40-60

Gender
Male
Female

Educational status
Postgraduate level
University graduates
Higher secondary
Primary/secondary school

Occupation
Healthcare workers
Students
Govt/private employees
Unemployed

Marital status
Married
Single

Monthly income (rupees)
< 20,000
21,000-50,000
51,000-100,000
101,000-200,000
> 200,000

Region
Sindh
Punjab
Khyber Pakhtunkhwa
Balochistan

Any comorbidities
Present
Absent

Self-reported overall health
Fair
Good
Excellent

1,654 (93)
73 (4)
51 (3)

What is your best guess as to whether you will get the coronavirus within the next 6 months?

| think | will get a severe case of COVID-19

| think | will get a mild case of COVID-19

| don’t think | will get the coronavirus infection
| have already had the coronavirus infection

Do you believe in getting your children vaccinated against the polio virus?

Yes
No
No response

Regarding willingness, the results showed that majority
(55%) of the study population were willing to take the
COVID-19 vaccine as soon as it is available, and this trend
was noted to be similar to several other countries. Our study
shows that 28% of the study population are reluctant in get-
ting vaccinated upon its availability. IPSOS survey reported
disapproval of the COVID-19 vaccine in 47% Russians, 41%
French, 33% Italian, 30% Turkish, 33% Americans, 24%
Canadians, and 15% English (Great Britain), 13% Indian,

and 3% Chinese, once available.®" A survey conducted in
Malaysia (a nation in Southeast Asia), with recorded
COVID-19 cases of just over 4,000 and less than 100 deaths
during the research period in April 2020, showed a higher
(94.3%) intention to vaccinate, of which 48.2% stated a defi-
nite intention.%?

The greatest obstacle that stands against the COVID-19
vaccine acceptance among the participants is the concerns
regarding the adverse effects and efficacy of the vaccine,
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DO YOU THINK THAT COVID-19 VACCINATION, WHENEVER
AVAILABLE, WOULD BE SAFE?

mYes
mNo

= Not sure

DO YOU THINK THAT COVID-19 VACCINATION, WHENEVER
AVAILABLE, WOULD BE EFFECTIVE?

mYes
uNo

= Not sure

DO YOU THINK THAT THE BEST WAY TO AVOID THE
COMPLICATIONS OF COVID-19 IS BY BEING VACCINATED?

mYes
mNo

= Not sure

Ficure 1. Pie diagrams showing the response of the participants
regarding their beliefs (safety and effectiveness) towards COVID-19
vaccination. This figure appears in color at www.ajtmh.org.

along with the lack of knowledge and belief in vaccines. This
finding is consistent with studies of other vaccines.®® A poll
conducted in the United States showed that if assurance
regarding the safety of the COVID-19 vaccine was given,
approximately 75% of the population would agree to get the
vaccine.®* Some participants also believed that strict pre-
cautionary measures (regular handwashing and the usage of
gloves and masks) were enough to replace the need to get
the vaccine entirely.

Based on the overall response, the following options
would encourage future COVID-19 vaccinations and accep-
tance, that is, if more physicians started to recommend the
vaccines to their patients, and if more vaccine-related stud-
ies showed safety and effectiveness. Additionally, informa-
tion regarding vaccine safety should be disseminated in a
straightforward manner, so that it can be interpreted by indi-
viduals at all levels of education to improve vaccine accep-
tance by the public. Moreover, there is evidence that people
whose physicians recommend vaccines are more likely to
get vaccinated compared with ones who are not

IF THE COVID-19 VACCINE IS AVAILABLE, ARE YOU PLANNING
TO GET VACCINATED?

mYes mNo

WILL YOU RECEIVE VACCINATION AS SOON AS POSSIBLE
WHEN THE COVID-19 VACCINE IS AVAILABLE?

mYes mNo

WHICH TYPE OF COVID-19 VACCINES WOULD YOU PREFER
FOR YOURSELF?

B Imported/International

H Locally made

= Doesn’t matter

Ficure 2. Pie diagrams showing the response of the participants
regarding the acceptance of COVID-19 vaccination. This figure
appears in color at www.ajtmh.org.

recommended.®® It has been argued that physicians are
more suited and qualified to address concerns, side effects,
and misinformation regarding the vaccine, and to also
convey the magnitude of COVID-19 infection in a tailored
manner for each patient.®® However, owing to the time con-
straints at primary healthcare encounters, and the potential
need for staff training to address vaccine-related concerns,
healthcare providers should explore an alternative approach
in which vaccine counselors use motivational interviewing to
approach vaccine-hesitant individuals. This approach has
been successful at increasing rates of infant vaccine cover-
age and adolescent human papillomavirus vaccination.®”
This cross-sectional survey was conducted using a vali-
dated, self-administered electronic questionnaire that was
distributed to the general public of Pakistan via different
online platforms, and therefore has certain limitations. Firstly,
the lack of Internet availability and access to social media
platforms may have had an impact on the survey population
due to which a bias in reporting results should be consid-
ered. Secondly, the difference in public perceptions that
may be associated with sociodemographic factors were not
addressed in the study. Lastly, the sample size may not be
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BARRIERS ASSOCIATED WITH COVID-19 VACCINATION

f needies and injections.

ourg, heakhy andimmune

Ficure 3. Response of the participants regarding the barriers associated with COVID-19 vaccination. This figure appears in color at www.
ajtmh.org.

OPTIONS TO ENCOURAGE FUTURE COVID-19
VACCINATION

ers |45

Ficure 4. Response of the participants regarding the factors that can encourage public to get COVID-19 vaccination. This figure appears in
color at www.ajtmh.org.

TABLE 2
Factors affecting COVID-19 vaccine acceptance among the participants

If the COVID-19 vaccine is available, are you planning to get vaccinated?

Frequency Univariate regression
Yes N (%) No N (%)
Study variables 1,280 (72) 498 (28) OR (95% Cl) P value
Gender
Male 470 (37) 155 (31) 1.284 (1.029-1.602) 0.027*
Female 810 (63) 343 (69) 1.000
Age (years) 0.186
18-29 1,189 (93) 465 (93) 0.624 (0.310-1.255) 0.143
30-39 50 (4) 23 (5) 0.530 (0.227-1.240)
40-60 41 (3) 10 (2) 1.000
Education status
Postgraduate level 82 (6) 25 (5) 2.151 (1.181-3.917) 0.012*
University graduate 609 (48) 198 (40) 2.017 (1.312-3.100) 0.001*
Higher secondary 528 (41) 235 (47) 1.473 (0.961-2.259) 0.076
Primary/secondary 61 (5) 40 (8) 1.000 -
school
Occupation
Healthcare workers 99 (8) 17 (3) 2.398 (1.163-4.942) 0.018*
Students 1,036 (81) 422 (85) 1.011 (0.601-1.701) 0.968
Govt/private 94 (7) 38 (8) 1.019 (0.541-1.918) 0.955
employees 51 (4) 21 (4) 1.000 -
Unemployed
Marital status
Married 114 (9) 42 (8) 1.062 (0.733-1.537) 0.752
Single 1,166 (91) 456 (92) 1.000 -
Monthly income
(Pakistani Rupee) 131 (10) 64 (13) 0.863 (0.601-1.239) 0.425
< 20,000 210 (16) 78 (16) 1.135 (0.816-1.579) 0.451

(continued)
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TABLE 2
Continued

If the COVID-19 vaccine is available, are you planning to get vaccinated?

Frequency Univariate regression
Yes N (%) No N (%)

Study variables 1,280 (72) 498 (28) OR (95% CI) P value
21,000-50,000 342 (27) 131 (26) 1.101 (0.827-1.466) 0.510
51,000-100,000 313 (24) 132 (27) 1.000 -
101,000-200,000 284 (22) 93 (19) 1.288 (0.944-1.756) 0.110
> 200,000

Region
Sindh 383 (30) 110 (22) 2.128 (1.571-2.881) < 0.001*
Punjab 594 (46) 224 (45) 1.621 (1.243-2.113) < 0.001*
Khyber Pakhtunkhwa 216 (17) 132 (27) 1.000 -
Balochistan 87 (7) 32 (6) 1.661 (1.049-2.630) 0.030*
Any comorbidities
Present 61 (5) 24 (5) 1.012 (0.624-1.642) 0.962
Absent 1,219 (95) 474 (95) 1.000 -
Self-reported overall
health
Fair 164 (13) 71 (14) 0.931 (0.667-1.298) 0.673
Good 714 (56) 265 (53) 1.086 (0.862-1.367) 0.484
Excellent 402 (31) 162 (33) 1.000 -
What is your best guess
as to whether you will
get the coronavirus
within the next 6
months?
| think | will get a 41 (3) 21 (4) 0.623 (0.356-1.089) 0.097
severe case of COVID-19
| think | will get a mild 445 (35) 142 (29) 1.000 -
case of COVID-19
| don’t think | will get 572 (45) 252 (51) 0.724 (0.570-0.921) 0.324
the coronavirus infection
| have already had the 222 (17) 83 (17) 0.853 (0.623-1.170) 0.008*
coronavirus infection
Do you believe in getting
your children vaccinated
against the polio virus?
Yes 177 (14) 46 (9) 1.496 (1.055-2.121) 0.024*
No 285 (22) 134 (27) 0.827 (0.649-1.054) 0.125
No response 818 (64) 318 (64) 1.000 -
Do you think that COVID-
19 vaccination, whenever
available, would be safe?
Yes 721 (56) 61 (12) 7.696 (5.735-10.327) < 0.001*
No 23 (2) 88 (18) 0.170 (0.105-0.275) < 0.001*
Not sure 536 (42) 349 (70) 1.000 -
Do you think that COVID-
19 vaccination, whenever
available, would be
effective?
Yes 675 (53) 108 (22) 3.565 (2.793-4.552) < 0.001*
No 30 (2) 62 (12) 0.276 (0.175-0.436) < 0.001*
Not sure 575 (45) 328 (66) 1.000 -
Do you think that the
best way to avoid the
complications of COVID-
19 is by being
vaccinated?
Yes 856 (67) 90 (18) 6.269 (4.693-8.373) < 0.001*
No 160 (13) 234 (47) 0.451 (0.341-0.595) < 0.001*
Not sure 264 (21) 174 (35) 1.000 -
Will you receive
vaccination as soon as
possible when the
COVID-19 vaccine is
available?
Yes 940 (73) 41 (8) 30.816 (21.874-43.415) < 0.001*
No 340 (27) 457 (92) 1.000 -

(continued)
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If the COVID-19 vaccine is available, are you planning to get vaccinated?

Frequency

Yes N (%)
Study variables 1,280 (72)

No N (%)
498 (28)

Univariate regression

OR (95% Cl)

P value

Which type of COVID-19
vaccines would you
prefer for yourself?

Imported/International 661 (52)

Locally made vaccine 107 (8)

Doesn’t matter 512 (40)
Barriers associated with
COVID-19 vaccine
acceptance

| am concerned about 607 (47)
the vaccine’s side effects

| don’t believe that the 258 (20)
vaccine will stop the
infection

COVID-19 vaccination 52 (4)
is a conspiracy

| don’t need the 132 (10)
vaccine because | follow
preventive measures
seriously, wash my
hands, wear a mask and
gloves

| don’t need the 72 (6)
vaccine because I'm
young, healthy, and
immune

| am afraid of needles 98 (8)
and injections

Others 61 (5)
Options to encourage
future COVID-19
vaccination

If my physician/doctor 639 (50)
recommended it to me

If more studies showed 388 (30)
that the vaccine is safe
and effective

If it was made 75 (6)
compulsory by
Government of Pakistan

If it was made 39 (3)
mandatory by company/
institute where | work

If my family or friends 99 (8)
get vaccinated

If there is a way other 17 (1)
than injection

| would not take it in 23 (2)
anyway/Others

202 (40)
64 (13)
232 (47)

131 (26)

178 (36)

27 (5)

101 (20)

35 (7)

20 (4)

6(1)

146 (29)

180 (36)

28 (6)

23 (5)

53 (11)
1)

57 (11)

1.483 (1.189-1.850)
0.758 (0.536-1.071)
1.000

0.456 (0.193-1.077)

0.143 (0.060-0.337)

0.189 (0.073-0.494)

0.129 (0.053-0.309)

0.202 (0.080-0.513)

0.482 (0.183-1.267)

1.000

10.847 (6.471-18.180)

5.342 (3.191-8.944)

6.638 (3.465-12.719)

4.202 (2.072-8.522)

4.629 (2.517-8.334)
3.830 (1.558-9.418)

1.000

< 0.001*
0.116

0.073

< 0.001*

0.001*

< 0.001*

0.001*

0.139

< 0.001*

< 0.001*

< 0.001*

< 0.001*

< 0.001*

0.003*

*P = 0.05 for all levels of statistical significance.

large enough to represent the entire Pakistani population, so
the results should be carefully generalized.

Nevertheless, the major findings of this study can be used
in planning potential vaccination campaigns. The study iden-
tifies concerns among the participants regarding the safety
and efficacy of COVID-19 vaccines, and hence provides a
valuable important perspective for possible interventional
educational programs to enhance vaccination rates. This
study also serves an important baseline to conduct further
studies in a larger population to obtain an insight on the
behavior, and public perception of upcoming COVID-19 vac-
cines. Lastly to the best our knowledge, this is the first study

conducted to determine the COVID-19 vaccine acceptance
rates on a large population of 1,778 citizens, and represents
participants from all four provinces of Pakistan.

CONCLUSION

Reasons for vaccine hesitancy should further be evaluated
by the government to ensure more acceptance of the
COVID-19 vaccine by the public. Herd immunity can only be
achieved if the beliefs regarding vaccine safety and con-
cerns are addressed. Positive and accurate information
regarding the COVID-19 vaccine needs to be disseminated
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through physicians, and the social media, to the general
public.

Received March 11, 2021. Accepted for publication August 1, 2021.
Published online September 3, 2021.

Acknowledgments: The American Society of Tropical Medicine and
Hygiene has waived the Open Access fee for this article due to the
ongoing COVID-19 pandemic and has assisted with publication
expenses.

Authors’ addresses: Farah Yasmin, Hamza Nauman, and Sarush
Ahmed Siddiqui, Department of Internal Medicine, Dow Medical Col-
lege, Dow University of Health Sciences, Karachi, Pakistan, E-mails:
farahyasmin972@yahoo.com, htz.nauman@gmail.com, and
siddiquisarush@gmail.com. Waleed Asghar, City Gynae Hospital
Toba Tek Singh, Medicine, Toba Tek Singh, Punjab, Pakistan,
E-mail: waleed0298@gmail.com. Maryam Salma Babar and Hiba
Khan, Dubai Medical College for Girls, Faculty of Medicine, Dubai,
United Arab Emirates, E-mails: msbsab99@gmail.com and
hibzzkhan@hotmail.com. Shoaib Ahmad, General Medicine and
Surgery, Punjab Medical College, Faisalabad, Pakistan, E-mail:
shoaibahmad442@gmail.com. Zaid Hameed, Department of Internal
Medicine, Allied Hospital, Faisalabad, Pakistan, E-mail:
zaidhameed35@gmail.com. Muhammad Sohaib Asghar, Department
of Internal Medicine, Dow University Ojha Hospital, Karachi,
Pakistan, E-mail: sohaib_asghar123@yahoo.com. Abdullah Khan
Khattak, Department of Internal Medicine, Aga Khan University,
Karachi, Pakistan, E-mail: abdullah.khattak@scholar.aku.edu. Zara
Arshad, Department of Internal Medicine, Capital Hospital,
Islamabad, Pakistan, E-mail: zara_arshad@live.com. Syed
Muhammad Ismail Shah, Department of Internal Medicine, Ziauddin
Medical University, Karachi, Pakistan, E-mail: ismailshah6551@
gmail.com. Muhammad Osama, Department of General Surgery,
Dow University of Health Sciences, Karachi, Pakistan, E-mail:
osama_dmc17@yahoo.com. Muhammad Samsoor Zarak, World
Health Organization, Karachi, Pakistan, E-mail: zaraks@who.int.

This is an open-access article distributed under the terms of the
Creative Commons Attribution (CC-BY) License, which permits unre-
stricted use, distribution, and reproduction in any medium, provided
the original author and source are credited.

REFERENCES

1. Dhama K, Khan S, Tiwari R, Sircar S, Bhat S, Malik YS, Singh
KP, Chaicumpa W, Katterine Bonilla-Aldana D, Rodriguez-
Morales AJ, 2020. Coronavirus disease 2019-CQOVID-19. Clin
Microbiol Rev 33: e00028-20.

2. Anon., 2021. ArcGIS Dashboards Classic. Available at: https://
www.arcgis.com/apps/opsdashboard/index.html#/bda759474
0fd40299423467b48e9ecf6. Accessed April 12, 2021.

3. Mahmood S, Hussain T, Mahmood F, Ahmad M, Majeed A, Beg
BM, Areej S, 2020. Attitude, perception, and knowledge of
COVID-19 among general public in Pakistan. Front Public
Health 8: 602434.

4. Anon., 2020. Public perceptions of health and social care in light
of COVID-19. Available at: https://www.health.org.uk/
publications/public-perceptions-of-health-and-social-care-in-
light-of-covid-19-november-2020. Accessed April 12, 2021.

5. Ali MJ, Hanif M, Haider MA, Ahmed MU, Sundas FNU, Hirani A,
Khan IA, Anis K, Karim AH, 2020. Treatment options for
COVID-19: a review. Frontiers in Medicine 7: 480.

6. Song Y, Zhang M, Yin L, Wang K, Zhou Y, Zhou M, Lu Y, 2020.
COVID-19 treatment: close to a cure? A rapid review of phar-
macotherapies for the novel coronavirus (SARS-CoV-2). Int J
Antimicrob Agents 56: 106080.

7. CDC, 2021. Science Brief: Background Rationale and Evidence
for Public Health Recommendations for Fully Vaccinated Peo-
ple. Available at: https://www.cdc.gov/coronavirus/2019-
ncov/science/science-briefs/fully-vaccinated-people.html.
Accessed April 12, 2021.

8. Amit S, Regev-Yochay G, Afek A, Kreiss Y, Leshem E, 2021.
Early rate reductions of SARS-CoV-2 infection and COVID-19
in BNT162b2 vaccine recipients.

9. Baden LR et al., 2021. Efficacy and safety of the mRNA-1273
SARS-CoV-2 vaccine. N Engl J Med 384: 403-416.

10. Khoury DS, Cromer D, Reynaldi A, Schlub TE, Wheatley AK,
Juno JA, Subbarao K, Kent SJ, Triccas JA, Davenport MP,
2021. Neutralizing antibody levels are highly predictive of
immune protection from symptomatic SARS-CoV-2 infection.
Nat Med 27: 1205-1211.

11. Ledford H, 2021. Six months of COVID vaccines: what 1.7 billion
doses have taught scientists. Nature 594: 164-167.

12. Kim JH, Marks F, Clemens JD, 2021. Looking beyond COVID-
19 vaccine phase 3 trials. Nat Med 27: 205-211.

13. Calina D et al.,, 2020. Towards effective COVID-19 vaccines:
updates, perspectives and challenges (Review). Int J Mol Med
46: 3.

14. Sharun K, Faslu Rahman CK, Haritha CV, Jose B, Tiwari R,
Dhama K, 2020. COVID-19 vaccine acceptance: beliefs and
barriers associated with vaccination among the general popu-
lation in india. J Exp Biol Agric Sci 8: 210-218.

15. Feleszko W, Lewulis P, Czarnecki A, Waszkiewicz P, 2021. Flat-
tening the curve of COVID-19 vaccine rejection—an interna-
tional overview. Vaccines (Basel) 9: 44.

16. Elsevier, 2019. Vaccine Hesitancy is a Global Public Health
Threat. Are we Doing Enough About it? Available at: https://
www.elsevier.com/connect/vaccine-hesitancy-is-a-global-
public-health-threat-are-we-doing-enough-about-it. Accessed
October 17, 2019.

17. Dubé E, Bettinger JA, Fisher WA, Naus M, Mahmud SM, Hilder-
man T, 2016. Vaccine acceptance, hesitancy and refusal in
Canada: challenges and potential approaches. Can Commun
Dis Rep 42: 246-251.

18. Petrakova A, Sadana R, 2007. Problems and progress in public
health education. Bull World Health Organ 85: 963-965.

19. Anon., 2013. Vaccines for low-income countries. Semin Immunol
25:114-1283.

20. Khan YH, Mallhi TH, Alotaibi NH, Alzarea Al, Alanazi AS, Tanveer
N, Hashmi FK, 2020. Threat of COVID-19 vaccine hesitancy in
Pakistan: the need for measures to neutralize misleading nar-
ratives. Am J Trop Med Hyg 103: 603-604.

21. Deutsche Welle. Why Polio Continues to be a Health Risk in
Pakistan. Available at: https://www.dw.com/en/why-polio-
continues-to-be-a-health-risk-in-pakistan/a-54934680.
Accessed May 6, 2020.

22. Nguyen T, Henningsen KH, Brehaut JC, Hoe E, Wilson K, 2011.
Acceptance of a pandemic influenza vaccine: a systematic
review of surveys of the general public. Infect Drug Resist 4:
197-207.

23. Magadmi RM, Kamel FO, 2021. Beliefs and barriers associated
with COVID-19 vaccination among the general population in
Saudi Arabia. BMC Public Health 21: 1438.

24. Larson HJ, Clarke RM, Jarrett C, Eckersberger E, Levine Z,
Schulz WS, Paterson P, 2018. Measuring trust in vaccination:
a systematic review. Hum Vaccin Immunother 14: 1599-1609.

25. Cooper S, Schmidt BM, Sambala EZ, Swartz A, Colvin CJ, Leon
N, Betsch C, Wiysonge CS, 2019. Factors that influence
parents’ and informal caregivers’ acceptance of routine child-
hood vaccination: a qualitative evidence synthesis. Cochrane
Database Syst Rev 2019: CD013265.

26. Xiao X, Wong RM, 2020. Vaccine hesitancy and perceived
behavioral control: a meta-analysis. Vaccine 38: 5131-5138.

27. Harmsen IA, Mollema L, Ruiter RA, Paulussen TG, de Melker
HE, Kok G, 2013. Why parents refuse childhood vaccination:
a qualitative study using online focus groups. BMC Public
Health 13: 1183.

28. Thunstrom L, Ashworth M, Finnoff D, Newbold SC, 2021. Hesi-
tancy toward a COVID-19 vaccine. Ecohealth 18: 44-60.

29. Fu C, Wei Z, Pei S, Li S, Sun X, Liu P, 2021. Acceptance and
preference for COVID-19 vaccination in health-care workers
(HCWs). medRuvix [Preprint]. Available at: https://doi.org/10.
1101/2020.04.09.20060103.

30. Boyon N, 2020. Three in Four Adults Globally Say They’d Get a
Vaccine for COVID-19. Available at: https://www.ipsos.com/


mailto:farahyasmin972@yahoo.com
mailto:htz.nauman@gmail.com
mailto:siddiquisarush@gmail.com
mailto:waleed0298@gmail.com
mailto:msbsab99@gmail.com
mailto:hibzzkhan@hotmail.com
mailto:shoaibahmad442@gmail.com
mailto:zaidhameed35@gmail.com
mailto:sohaib_asghar123@yahoo.com
mailto:abdullah.khattak@scholar.aku.edu
mailto:zara_arshad@live.com
mailto:ismailshah6551@gmail.com
mailto:ismailshah6551@gmail.com
mailto:osama_dmc17@yahoo.com
mailto:zaraks@who.int
https://creativecommons.org/licenses/by/4.0/
https://www.arcgis.com/apps/opsdashboard/index.html#/bda7594740fd40299423467b48e9ecf6
https://www.arcgis.com/apps/opsdashboard/index.html#/bda7594740fd40299423467b48e9ecf6
https://www.arcgis.com/apps/opsdashboard/index.html#/bda7594740fd40299423467b48e9ecf6
https://www.health.org.uk/publications/public-perceptions-of-health-and-social-care-in-light-of-covid-19-november-2020
https://www.health.org.uk/publications/public-perceptions-of-health-and-social-care-in-light-of-covid-19-november-2020
https://www.health.org.uk/publications/public-perceptions-of-health-and-social-care-in-light-of-covid-19-november-2020
https://www.cdc.gov/coronavirus/2019-ncov/science/science-briefs/fully-vaccinated-people.html
https://www.cdc.gov/coronavirus/2019-ncov/science/science-briefs/fully-vaccinated-people.html
https://www.elsevier.com/connect/vaccine-hesitancy-is-a-global-public-health-threat-are-we-doing-enough-about-it
https://www.elsevier.com/connect/vaccine-hesitancy-is-a-global-public-health-threat-are-we-doing-enough-about-it
https://www.elsevier.com/connect/vaccine-hesitancy-is-a-global-public-health-threat-are-we-doing-enough-about-it
https://www.dw.com/en/why-polio-continues-to-be-a-health-risk-in-pakistan/a-54934680
https://www.dw.com/en/why-polio-continues-to-be-a-health-risk-in-pakistan/a-54934680
https://doi.org/10.1101/2020.04.09.20060103
https://doi.org/10.1101/2020.04.09.20060103
https://www.ipsos.com/en/three-four-adults-globally-say-theyd-get-vaccine-covid-19

COVID-19 VACCINATION IN PAKISTAN 1239

en/three-four-adults-globally-say-theyd-get-vaccine-covid-19.
Accessed September 1, 2020.

31. Wong LP, Alias H, Wong P-F, Lee HY, AbuBakar S, 2020. The
use of the health belief model to assess predictors of intent to
receive the COVID-19 vaccine and willingness to pay. Hum
Vaccin Immunother 16: 2204-2214.

32. Karafillakis E, Larson HJ, ADVANCE consortium, 2017. The
benefit of the doubt or doubts over benefits? A systematic lit-
erature review of perceived risks of vaccines in European
populations. Vaccine 35: 4840-4850.

33. Bernstein S, 2020. Most Americans Would Take Coronavirus
Vaccine if Deemed Safe: Reuters/lpsos Poll. Available at:
https://www.reuters.com/article/us-health-coronavirus-usa-
poll-idUSKBN221019. Accessed May 6, 2020.

34. Lu PJ, Srivastav A, Santibanez TA, Amaya A, Dever JA, Roycroft
J, Kurtz MS, Wililams WW, 2021. Trends in place of
early-season influenza vaccination among adults, 2014-15

through 2018-19 influenza seasons-the importance of medi-
cal and nonmedical settings for vaccination. Am J Infect Con-
trol 49: 555-562.

35. Wray RJ, Jupka K, Ross W, Dotson D, Whitworth AR, Jacobsen
H, 2007. How can you improve vaccination rates among older
African Americans? J Fam Pract 56: 925-929.

36. Lemaitre T, Carrier N, Farrands A, Gosselin V, Petit G, Gagneur
A, 2019. Impact of a vaccination promotion intervention using
motivational interview techniques on long-term vaccine cover-
age: the PromoVac strategy. Hum Vaccin Immunother 15:
732-739.

37. Dempsey AF, Pyrznawoski J, Lockhart S, Barnard J, Campagna
EJ, Garrett K, Fisher A, Dickinson LM, O’Leary ST, 2018.
Effect of a health care professional communication training
intervention on adolescent human papillomavirus vaccination:
a cluster randomized clinical trial. JAMA Pediatr 172:
e180016.


https://www.ipsos.com/en/three-four-adults-globally-say-theyd-get-vaccine-covid-19
https://www.reuters.com/article/us-health-coronavirus-usa-poll-idUSKBN22I019
https://www.reuters.com/article/us-health-coronavirus-usa-poll-idUSKBN22I019

	TF1

